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Abstract
Background: The workplace has been identified as a priority setting to positively influence individuals’ dietary
behaviours. However, a dearth of evidence exists regarding the costs of implementing and delivering workplace
dietary interventions. This study aimed to conduct a cost-analysis of workplace nutrition education and
environmental dietary modification interventions from an employer’s perspective.
Methods: Cost data were obtained from a workplace dietary intervention trial, the Food Choice at Work
Study. Micro-costing methods estimated costs associated with implementing and delivering the interventions
for 1 year in four multinational manufacturing workplaces in Cork, Ireland. The workplaces were allocated to
one of the following groups: control, nutrition education alone, environmental dietary modification alone and nutrition
education and environmental dietary modification combined. A total of 850 employees were recruited across the four
workplaces. For comparison purposes, total costs were standardised for 500 employees per workplace.
Results: The combined intervention reported the highest total costs of €31,108. The nutrition education intervention
reported total costs of €28,529. Total costs for the environmental dietary modification intervention were €3689. Total
costs for the control workplace were zero. The average annual cost per employee was; combined intervention: €62,
nutrition education: €57, environmental modification: €7 and control: €0. Nutritionist’s time was the main cost
contributor across all interventions, (ranging from 53 to 75% of total costs).
Conclusions: Within multi-component interventions, the relative cost of implementing and delivering nutrition education
elements is high compared to environmental modification strategies. A workplace environmental modification strategy
added marginal additional cost, relative to the control. Findings will inform employers and public health policy-makers
regarding the economic feasibility of implementing and scaling dietary interventions.
Trial registration: Current Controlled Trials: ISRCTN35108237. Date of registration: The trial was retrospectively
registered on 02/07/2013.
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Background
Chronic diet-related diseases such as obesity, cardiovascular
disease, type 2 diabetes and stroke continue to endanger
population health worldwide [1, 2]. The full impact of diet-
related diseases extends beyond the population health
burden to include a considerable financial burden which is
attributable to escalating healthcare spending [3–6]. This
financial burden is borne not only by society but also by
employers as diet-related diseases have been linked to
absenteeism and productivity loss in the workplace [7]. In
this environment of mounting healthcare costs and on-
going financial constraints, emphasis is being increasingly
placed on treatment of diet-related diseases rather than pre-
ventative measures [2]. Consuming an unhealthy diet has
been identified as one of the main modifiable behavioural
risk factors for the development of chronic diet-related
diseases [2]. Dietary interventions that support low intakes
of saturated fat, sugar and salt and high intakes of fruit and
vegetables are considered to be one of the preferred cost-
effective interventions for easing the burden [1–3].
The surrounding environment in which an individual
lives and works has the potential to influence their
health-related behaviour. It is widely accepted that
modification of these surrounding environments can
promote behaviour change at a population level [8]. The
workplace environment has been identified as a priority
setting for the promotion of healthy dietary behaviours
given that individuals are now spending up to two-thirds
of their waking hours in their workplace [5, 6, 9, 10].
Workplaces can facilitate the delivery and implementa-
tion of health promotion interventions by providing the
necessary infrastructure and access to a stable population
within a controlled environment [5, 9].
However, uncertainty exists with regards to the effect-
iveness of workplace dietary interventions [11, 12].
Previous dietary interventions have demonstrated lim-
ited efficacy with small effect sizes [11, 13–15]. There is
some evidence to suggest that workplace nutrition
education interventions can have modest positive effects
on dietary behaviour in terms of intakes of fruit and veg-
etables [11, 12]. However, there is a dearth of evidence
regarding workplace dietary modification interventions.
Furthermore, the evidence base regarding the costs associ-
ated with workplace dietary interventions is extremely
limited as many interventions have failed to report cost
data alongside effectiveness data [11, 15]. Previous litera-
ture suggests that there is a need to accurately determine
the associated costs of workplace interventions in order to
reliably determine cost-effectiveness [15]. Workplace dietary
interventions have become a focal point on organisational
agendas in an effort to reduce the costs associated with
absenteeism and productivity losses however, the cost to
employers associated with implementing and delivering
these interventions remains largely unknown [10, 16].
The Food Choice at Work Study (FCW) was a com-
plex workplace dietary intervention trial which assessed
the comparative effectiveness of an environmental
dietary modification intervention and a nutrition
education intervention both alone and in combination
versus a control workplace [17]. This study will inform a
future economic analysis of the FCW interventions. As
previously outlined, the financial impact associated with
workplace dietary interventions have been poorly
documented in the evidence to date. Hence, there is a
need for a detailed exposition of costs for each interven-
tion to be presented. The aim of this study was to
provide a transparent assessment of the costs associated
with implementing and delivering the FCW interven-
tions over a 1-year period. As the costs of implementing
workplace interventions are usually borne by employers,
the cost-analysis was conducted from the perspective
of the employer and the intervention costs were mea-
sured against a control workplace. Findings provide a
novel insight into the costs associated with workplace
dietary interventions. Furthermore, the study delivers
accurate cost data which will assist both employers
and public health policy makers in making evidence-
based decisions regarding the economic feasibility of
implementing dietary interventions and also on their
potential scalability.
Methods
Data source
A detailed description of the study design, intervention
elements and methods of the FCW study has been pub-
lished previously [17]. In summary, a cluster controlled
trial was conducted in four large multi-national manu-
facturing workplaces in Cork, Ireland over a 9-month
period. A comprehensive list of Cork based manufactur-
ing workplaces were obtained from the Irish Industrial
Development Authority (IDA) website and were system-
atically screened for eligibility. Workplaces were deemed
eligible to participate if they employed >250 employees,
were located in Cork, had a daily workplace canteen and
were able to commit to the intervention for the duration
of the study. Four workplaces were purposively selected
and allocated to the interventions accordingly. Em-
ployees were selected using random number generation
software (Microsoft Excel) and were invited to partici-
pate if deemed eligible. Eligible employees were perman-
ent, full-time employees who purchased and consumed
at least one daily meal in their workplace. Employees
were excluded if they did not work full-time, travelled
regularly for work, were medically advised not to partici-
pate, were on long-term leave or were involved in an
on-going diet programme external to their workplace.
Further detail on workplace and employee recruitment
has been published elsewhere [17].
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Interventions
Participants in all workplaces, underwent physical
assessments (height, weight, midway waist circumfer-
ence and resting blood pressure measurements) and
24-h dietary recalls which were conducted by trained
research assistants/nutritionists as per the Standard
Operating Procedures (SOP) manual for the FCW study
[18]. In the control workplace data was collected at base-
line and at each stage of follow-up with participants
informed that they were involved in a university-led study
designed to observe employees’ dietary behaviours.
Employees in this workplace also underwent physical
>assessments which incurred costs for both employee and
nutritionist time. However, as this was the control,
nutrition education was not provided and no modifica-
tions were made to the environment. A nutrition education
intervention was provided in the second workplace, an
environmental dietary modification intervention was imple-
mented in the third workplace and the fourth workplace
received a combined intervention (both nutrition education
and environmental dietary modification interventions).
Table 1 contains a detailed description of the multicompo-
nent interventions elements.
The complex interventions were guided by a soft
paternalistic ‘nudge’ theoretical perspective [19]. The
nutrition education intervention was designed to create
positive reinforcement with indirect suggestions for
healthy food choices in an effort to improve the em-
ployees’ dietary behaviours. Elements such as the one-
to-one nutrition consultations and calorie and traffic
light menu labelling were designed to prompt conscious
consideration of food choices. The environmental dietary
modification interventions were guided by choice archi-
tecture [19]. These elements were designed to prompt
both conscious (repositioning of healthier alternatives)
and unconscious (menu modification) thoughts. The
intervention design was developed by the FCW research
team (nutritionists/dietician) and advised by catering
stakeholders (Catering Managers Association of Ireland
(CMAI)). The research team collaborated with the work-
place stakeholders (occupational health and catering
managers) to implement the FCW interventions within
each individual workplace. The FCW nutritionist
provided training to catering staff with regards to com-
pliance with the recommended menu modifications and
portion size control, specifically for the environmental
Table 1 Description of the intervention elements
Intervention Description of elements
Nutrition education Group presentations: Monthly nutrition sessions (30 min per session) were delivered in the workplace by the FCW nutritionist.
Topics included portion control, food labelling and general healthy eating guidelines. Sessions were repeated to ensure they
were accessible to employees on different shift cycles.
Individual nutrition consultations: Participants received one-to-one dietary counselling with the FCW nutritionist. Consultations
were tailored for each participant based on their lifestyle, physical assessment results and dietary recall assessments. The
nutritionist provided advice on how to follow a healthy diet, reach/maintain a healthy body weight and achieve healthy
resting blood pressure. Participants also received a healthy eating booklet and a personalised measurement card.
Detailed nutrition information: Detailed nutrition information was prepared by the FCW nutritionist and displayed in the
workplace throughout the intervention. The information included posters, leaflets, emails and daily calorie menu labelling
with a unique traffic-light coding system. A healthy eating chat table was also provided twice a month during break times
to provide employees with an opportunity to ask the nutritionist about healthy eating.
Environmental dietary
modification
Menu modification: Saturated fat, sugar and salt were restricted. Stock and bouillon were replaced with low-salt stock options.
Salt was replaced with fresh herbs, spices and garlic for additional flavour. High salt savoury options, high-salt products and
processed meats were reduced and replaced where possible with low-salt options. Full-fat dairy products were replaced with
low-fat options where possible. Cream and cheese were not used as a garnish on meals and the amount of cheddar in all
meals was reduced. Cooking methods using oil (deep-fat frying) were limited and replaced with boiling, poaching, grilling,
baking and steaming where possible. Plant oils were introduced for cooking. Sauces and accompaniments were not added
to any meal unless requested by the employee. Chips and French fries were removed from the menus 2 days a week and
were replaced with different potato options such as baked potatoes. Soft carbonated drinks were restricted and replaced
with water, milk and unsweetened options.
Increase in fibre and availability of fruit and vegetables: White pasta, rice and bread were replaced with wholegrain alternatives.
Fruit and vegetables were added to rice, pasta, soup and meat dishes. Fresh whole fruit was made available throughout the
day and a buffet-style fresh salad bar was available to accompany any dish on a daily basis.
Price discounts: Portions of whole fresh fruit were offered at discount prices on a daily basis within the confines of the
pre-existing catering contract.
Strategic positioning of food: Healthier alternatives were strategically positioned throughout the workplace canteen. Healthy
snacks, such as fresh fruit, dried nuts, seeds, brown sandwiches and brown soda bread were positioned at eye level at the
entrance of the canteen and in the vending machines. Free-flowing salt and sugar were removed from tables and replaced
with sachets.
Portion size control: Standard serving tools were used to control portion size at mealtimes. Catering staff received training
from the FCW nutritionist regarding strict portion size control.
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dietary modification intervention. Each workplace was
assigned a research workplace leader (nutritionist) who
collaborated with workplace stakeholders to co-ordinate
data collection for rotating shift schedules and monitor
adherence to all elements of intervention. Ethical
approval was granted to the FCW study by the Clinical
Research Ethics Committee of the Cork Teaching
Hospitals in Ireland in March 2013.
Measuring intervention costs
All costs incurred from implementing and delivering the
FCW interventions over a 1-year period were measured
from the perspective of the employers. A total of 850
employees took part in the FCW study (Control: N = 111,
Education: N = 226, Environment: N = 113 and Combined:
N = 400). The number of employees recruited per work-
place was proportionate to the company size. Costs were
initially measured for 850 employees, however for the
purposes of this study, total costs were standardised for a
cohort of 500 employees per workplace. This was con-
ducted for ease of comparison as having the same sample
size per workplace will allow employers to use the costs as
a benchmark in similarly sized workplaces that are imple-
menting dietary interventions. Similarly, standardising
costs over a 1-year period rather than a 9-month period
(duration of the intervention) will further increase the
comparability of findings for employers.
In order to obtain an accurate estimate of costs associ-
ated with implementing and delivering the intervention
outside of a trial setting, research costs (equipment used
for carrying out physical assessments and cost of analys-
ing data) were excluded from the analysis. Furthermore,
the costs incurred through conducting physical assess-
ments were excluded from the total costs but are
presented in the results section of this study. A bottom-
up approach, using micro-costing was employed to dis-
aggregate the cost of each intervention. The resources
consumed in each intervention were identified and the
unit costs of the resources were multiplied by the quan-
tities used [20]. The FCW research team who were
involved in the implementation of the interventions
identified each intervention pathway and thus, each of
the cost components to be measured. This identification
occurred through a combination of interviews with the
FCW nutritionists, research assistants and employees
and through referencing of workplace diaries that were
kept by each workplace leader. Labour and material
costs were the only two types of costs to be identified.
These costs were subsequently separated into two main
phases, the first of which represented set-up costs (costs
incurred through intervention implementation). These
set-up costs were modest and were therefore not annual-
ised (Table 3). The second phase of costs represented
maintenance costs (costs incurred through intervention
delivery). The costs incurred through employees under-
going physical assessments with research assistants were
also identified and are presented separate to the
main estimates. Five cost categories were identified
for each phase:
1. Nutritionist costs: Staff costs for the nutritionist
included the time it took for; food product and
menu analysis; application of calorie and traffic
light coding to menus; training of catering staff
with regards to intervention compliance, preparation
of detailed dietary information; individual nutrition
consultations; group presentations; healthy eating
chat tables and monitoring adherence to interventions.
2. Catering costs: This category consisted of staff costs
for the catering manager, head chef and catering
assistants. This included the time associated with
discussing and agreeing on menu changes and
other intervention elements, the displaying of
calories and traffic lights on menus and receiving
training from the nutritionist regarding portion
size control.
3. Management stakeholder: This category included
staff costs for workplace staff who were involved in
the implementation or delivery of the interventions.
Staff costs arose from time spent at meetings
between the environmental health and safety
manager (representative from occupational health
department) and the nutritionist at the outset of
the study and meetings that were held to discuss
the logistics of the monthly group presentations
and nutrition consultations.
4. Employee costs: These costs included the time
associated with employees attending the individual
nutrition consultations during working hours and
also lost leisure time for employees attending
monthly group presentations and the healthy
eating chat table during lunch breaks.
5. Printing and material costs: This category was
comprised of costs related to printing material and
menu holders for the display of detailed nutrition
information in the workplaces.
Table 2 contains a detailed breakdown of how the
resources were identified, measured and valued for each
of the cost categories.
Valuation of intervention costs
These resources were valued in monetary terms using
standard techniques [20–23]. For each intervention, the
total intervention cost was estimated. The primary
outcome was the net cost of each intervention (nutrition
education, environmental dietary modification and com-
bined) compared to the control workplace. Staff costs
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for the study nutritionist were estimated based on an
hourly rate for a private nutrition consultancy service
which was obtained through interview with a nutrition-
ist. Similarly, staff costs for catering assistants were esti-
mated using market prices which were sourced from job
advertisements for food service assistant positions with
the catering companies who participated in the FCW
study. The Department of Health consolidated salary
scales were used to estimate staff costs for the catering
manager, head chef and environmental health and safety
officer [24]. The median point on the scales for a cater-
ing manager, a senior chef and a senior environmental
health and safety officer were selected as recommended
in national guidelines (Health Information and Quality
Authority (HIQA)) [23]. In order to adjust for associated
non-pay costs, employers PRSI (10.75%) was added to
the mid-point of the pay range, the net pension cost
(4%) was added to the direct salary cost and overhead
costs (25%) were then added to estimate the total staff
cost [23]. Hourly costs for each staff category were then
subsequently calculated as per the Government Regula-
tory Impact Analysis (RIA) guidelines [25]. Employee
time was valued using the national average wage as
specified by the Central Statistics Office (CS0) [26].
For printing and material costs, cost data were ob-
tained from FCW expense reports which were made
available by the FCW project manager. With regards to
the implementation and delivery of menu modifications,
no extra costs were incurred. All menu modifications
(which were recommended by the FCW nutritionists)
were within the existing budget predefined by the cater-
ing provider for that workplace.
Results
A detailed breakdown of the total costs associated with
setting up and implementing the nutrition education
intervention, the environmental dietary modification
intervention, the combined intervention and the control
over a 1-year period for a cohort of 500 employees are
contained in Table 3. Across each of the interventions,
two principal types of costs were identified; 1) staffing
costs (the nutritionist, management stakeholders from
the workplaces, catering staff and employees) and 2)
printing and material costs. Physical assessment costs
were also identified as significant cost across each of the
interventions. However, as research costs were excluded
from analysis, physical assessment costs are presented
separate to the total costs.
Table 3 Intervention costs
Nutrition education
Costs (€)
Environmental
modification Costs (€)
Combined
Costs (€)
Control
Costs (€)
Set-up costs Nutritionist 566 2434 3041 -
Catering costs 47 480 480 -
Management stakeholder costs 103 103 103 -
Printing and materials 1019 85 1019 -
Employee time 53 53 53 -
Sub-total 1788 3154 4696 -
Maintaining costs Nutritionist 14,487 330 14,157 -
Catering costs 1736 - 1736 -
Management stakeholder costs 205 205 205 -
Printing and materials 282 - 282 -
Employee time 10,031 - 10,031 -
Sub-total 26,741 535 26,412 -
Physical assessments Nutritionist 9009 12,879 9009 13,453
Employee time 7188 7906 7188 7959
Sub-total 16,197 20,785 16,197 21,412
Total cost of intervention
(excluding physical assessments)
28,529 3689 31,108 0
Annual cost per employee (N = 500)
excluding physical assessments
57 7 62 -
Total cost of intervention (including
physical assessments)
44,726 24,474 47,305 21,412
Annual cost per employee (N = 500)
including physical assessments
89 49 95 43
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For the nutrition education intervention set-up costs
were reported at €1788 (6.3% of total costs) and mainten-
ance costs were reported at €26,741 (93.7% of total costs).
The total cost of the nutrition education intervention was
estimated at €28,529. The average annual cost per
employee for implementing and maintaining the nutrition
education intervention was estimated at €57.
The environmental dietary modification intervention
reported set-up costs of €3154 (85.5% of total costs) and
maintenance costs were reported at €535 (14.5% of total
costs). Total costs for the environmental dietary modifi-
cation intervention were estimated at €3689. The
average annual cost per employee for implementing and
maintaining the environmental dietary modification
intervention was estimated at €7.
For the combined intervention set-up costs were
reported at €4696 (15% of total costs) and maintenance
costs were reported at €26,412 (85% of total costs). Total
costs for the combined intervention were estimated at
€31,108. The average annual costs per employee for
implementing and maintaining the combined interven-
tion was estimated at €62.
In the control workplace set-up costs and maintenance
costs were non-existent as no intervention elements
were implemented in the workplace. Total costs of
€21,412 were reported, of which physical assessment
costs accounted for 100%. Thus, the cost per employee
in the control workplace was estimated at zero.
Total costs were higher for the nutrition education inter-
vention when compared to the environmental dietary
modification intervention. These higher costs were attribut-
able to the delivery of one-to-one dietary counselling which
was the main element driving the maintenance costs in the
nutrition education intervention. This element which was
not provided in the environmental dietary modification
intervention, required substantial investments of both the
nutritionist and employees’ time. The cost of this element
can be observed in the high nutritionist costs (€14,157) and
high employee time costs (€10,031) for maintaining the
environmental dietary modification. Similarly, the provision
of detailed nutrition information and monthly group
nutrition sessions incurred additional costs for the nutrition
education intervention (€2151 and €2963). These elements
included costs associated with printing and materials,
nutritionist time and employee time.
The environmental dietary modification intervention
reported marginal additional total costs when compared
to the control workplace (€3689). These additional costs
were associated with the set-up (€3154) and mainten-
ance (€535) costs that were associated with the environ-
mental dietary modification intervention. This included
the time associated with nutritionists modifying menus,
training of catering staff with regards to portion size
control and monitoring adherence to menu and canteen
modifications. Similar to the control, the maintenance of
the environmental dietary modification intervention did
not incur printing and material costs.
It can be observed that for each intervention, the nutri-
tionist was the main contributor to the costs and accounted
for the largest proportion of total costs: nutrition education
intervention: 53%, environmental dietary modification
intervention: 75% and combined intervention: 55%. In the
control workplace, the nutritionist and employees did not
incur set-up or maintenance costs as no intervention was
implemented. In terms of the other staffing costs, employee
time accounted for the second highest proportion of costs
for each intervention (nutrition education intervention:
35%, environmental dietary modification intervention: 1.4%
and combined intervention: 32%). Catering and workplace
staffing costs and printing and material costs accounted for
marginal proportions of the total costs.
When physical assessment costs were factored into the
analysis, total costs increased substantially for each
intervention (Table 3). Total costs increased to €44,726
for the nutrition education intervention, €24,474 for the
environmental dietary modification intervention and
€47,305 for the combined intervention. Total costs in
the control workplace consisted exclusively of physical
assessment costs (€21,412), as employees underwent
physical assessments but did not receive any interven-
tion elements. Physical assessment costs included costs
incurred through employees undergoing physical assess-
ments. Employee time and nutritionist time were the
two categories of costs that were associated with
physical assessment costs. When physical assessment
costs are included in the total costs, the average annual
cost per employee for implementing and maintaining
the interventions increased to €89 for the nutrition
education intervention, €49 for the environmental dietary
modification intervention, €95 for the combined interven-
tion and €43 for the control.
Discussion
This study reports the results of a bottom-up costing
study of complex workplace nutrition education and
dietary modification interventions. As we are entering
into an era where workplace health promotion dietary
initiatives are garnering increasing attention, it is
imperative that a detailed breakdown of the costs associ-
ated with these approaches is reported in a transparent
manner. To our knowledge, this study is the first
detailed cost-analysis of a complex workplace dietary
intervention and therefore the findings can be consid-
ered novel. The combined intervention was revealed to
be the most expensive intervention to implement and
deliver (€31,108) and the nutrition education interven-
tion (€28,529) was found to be considerably more
expensive than the environmental dietary modification
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intervention (€3689) to implement and deliver. These
findings persisted with the addition of physical assess-
ment costs to total costs with the combined intervention
remaining the most expensive intervention. The findings
indicate that the implementation and maintenance of
environmental dietary modification strategies in the
workplace add minimal additional cost to the control
when compared to nutrition education strategies.
In the analysis of this study, physical assessment costs
were purposively made distinguishable from the other
categories of costs. As the FCW study was a research
study, physical assessments were conducted in order to
measure the clinical effectiveness of the different interven-
tions. However, in ‘real-world’ settings such as workplaces,
such outcome data would not need to be collected and
the interventions could be implemented and delivered
without physical assessments being carried out.
There is limited available evidence to suggest that
workplace health promotion interventions that are based
on the provision of nutrition information can result in
modest improvements in terms of employee dietary
behaviour and weight loss [11, 15, 16]. However, despite
this limited evidence and relatively modest outcomes,
the provision of nutrition information has remained the
primary focus of workplace health promotion initiatives
[11]. Employers are continuing to invest in nutrition
information based workplace interventions that have
demonstrated only limited effectiveness [11]. Moreover,
due to the lack of detailed cost data on such interven-
tions, these investment decisions are being made
without access to accurate cost estimates.
This study has revealed that the implementation and
maintenance of environmental dietary modification
interventions is less expensive than nutrition education
interventions, irrespective of the inclusion of physical as-
sessment costs. These findings begin to address the pau-
city of evidence regarding the costs associated with the
implementation and delivery of environmental dietary
modification strategies in the workplace. There is con-
sensus in the literature that an individual’s surrounding
environment has significant capacity to influence their
health-related behaviour [8]. Altering an individual’s
physical and social environment has been identified as
one of the most effective ways of reducing the burden of
diet-related disease and the main impetus for achieving
behaviour change at a population level [27, 28]. This evi-
dence combined with our findings which indicate envir-
onmental dietary modification incurs minimal additional
cost, suggests that such dietary modification strategies
should be considered for implementation in workplaces
rather than relying exclusively on traditional nutrition
education strategies. If physical assessment costs are
excluded from the total cost of the environmental modi-
fication intervention, the average annual cost per
employee to implement and deliver the intervention is
€7. This cost would be considered to be relatively inex-
pensive when borne by employers in large multinational
manufacturing workplaces.
As previously mentioned, workplace health promotion
strategies have become prominent features on organisa-
tional agendas both nationally [29] and internationally
[2]. However, it is important to acknowledge the limited
reported effects of these interventions to date. Previous
interventions have demonstrated that combined inter-
ventions (workplace environmental dietary modification
interventions alone and in combination with nutrition
education strategies) can result in small increases (≥ half
a portion per day) in fruit and vegetable consumption
[11]. Further studies have also suggested that nutrition
education strategies can have a moderate positive effect
on dietary behaviour with decreases of up to 9% in total
dietary fat and increases of up to 16% in daily fruit and
vegetable intakes being reported [13–15]. With regards
to the effect of the interventions on anthropometric
measurements, it is difficult to draw conclusions as pre-
vious interventions have relied on self-reported mea-
sures for health outcomes which increases the risk of
bias [15]. Moreover, the reliability of the evidence is fur-
ther limited due to the low-intensity design and poor
methodological quality of previous studies. Many inter-
vention studies have neglected to include suitably
matched control groups and have been poorly evaluated.
A recent study conducted by FCW researchers assessed
the effectiveness of the high-intensity complex FCW inter-
ventions and provides the strongest evidence to date re-
garding the effects of these types of interventions. The
comparative effectiveness of a workplace environmental
dietary modification and an educational intervention both
alone and in combination was assessed versus a control
workplace [30]. It was reported that there were significant
positive changes in intakes of saturated fat (−7.0 g/day
(SD 17.6)), salt (−1.3 g/day (95% CI: −2.3, −0.3)) and
nutrition knowledge (+3.0 (SD 7.6)) between baseline data
collection and 7–9 months follow-up between the
combined intervention and the control. Furthermore, sig-
nificant reductions in measured BMI (−1.2 kg/m2 (95%
CI: −2.385, −0.018)) were also observed in the combined
interventions [30]. Effects in the education intervention
and environment intervention workplaces were smaller
and generally non-significant.
The implementation of workplace ill-health prevention
initiatives continue to be highlighted as a potential strat-
egy for employers to improve employee health outcomes
and to reduce escalating costs that are arising as a result
of ill-health, absenteeism and lost productivity [29]. Spe-
cifically, the Health and Safety Authority advocate for
the development of a ‘service-delivery model’ that will
support workplaces in the implementation of workplace
Fitzgerald et al. BMC Public Health  (2017) 17:49 Page 8 of 10
health promotion and well-being programmes [29]. Our
findings suggest that environmental dietary modification
strategies could serve as one such potential service-
delivery model to support and facilitate employers in
implementing workplace ill-health prevention and health
promotion strategies at a minimal additional cost. The
low maintenance costs (€535) for the environmental
modification intervention would also suggest that such
modifications strategies could be implemented in work-
places on a long-term basis.
A key strength of this study is the use of micro-costing
to estimate the costs of each of the interventions.
Micro-costing is considered to be the most useful
method to use when estimating the cost of a new health
technology or intervention. Therefore, a high-level of
precision in our cost estimates in the selected workplace
settings can be ensured [20–22]. Despite this precision
in the cost estimates, it is important to acknowledge that
these estimates were derived from specific dietary inter-
ventions that were implemented in atypical multinational
manufacturing workplaces. Although the purposive selec-
tion of workplaces limits the generalisability of the results,
the findings provide some guidance on the potential cost
of implementing and delivering similar interventions
across different workplace settings.
Conclusions
This study offers a unique insight into the costs
associated with both implementing and maintaining a
complex workplace nutrition education and an envir-
onmental dietary modification intervention from the
perspective of the employer. Findings will be used to
inform an economic evaluation of the FCW interven-
tions. Due to the level of uncertainty in the evidence
regarding the cost of workplace dietary interventions,
providing a detailed exposition of the costs was of
particular importance. An environmental dietary
modification intervention incurs marginal additional
costs when compared to the control. Nutrition education
interventions and combined interventions are more costly
owing to the set-up and maintenance costs associated
with the education strategies, demonstrating the need for
careful consideration when selecting suitable education el-
ements. Accurate cost data can be used to determine the
potential scalability of such workplace dietary interven-
tions and inform evidence-based decisions. It is envis-
aged that the findings can be used alongside studies
investigating the clinical effectiveness of workplace
dietary interventions to inform both employers and
public health policy makers on how to achieve an ap-
propriate balance between improving employee health
outcomes and the economic feasibility of implement-
ing workplace dietary interventions.
Abbreviations
BMI: Body mass index; CA: Catering assistant; CM: Catering manager;
CMAI: Catering Managers Association of Ireland; CSO: Central Statistics Office;
EHS: Environmental Health and Safety Officer; FCW: Food Choice at Work
Study; HC: Head chef; HIQA: Health information quality authority; IDA: Irish
Industrial Development Authority; RIA: Regulatory Impact Analysis;
SOP: Standard Operating Procedures
Acknowledgements
The authors would like to sincerely thank the workplaces, management and
catering stakeholders and employees who were involved in the FCW study.
Funding
This work is supported by the HRB Centre for Health & Diet Research grant
(HRC2007/13) which is funded by the Irish Health Research Board and by the
Department of Agriculture, Fisheries and Food. This work was also conducted
as part of the HRB Scholar Programme in Health Services Research under Grant
No. PHD/2007/16. The funding body did not play any role in the design of the
study or in the collection, analysis and interpretation of data or in the writing
the manuscript.
Availability of data and materials
Confidentiality agreements with the workplaces that took part in the FCW
study prevent us from sharing cost data.
Authors’ contributions
All authors contributed to this work. SF, AK and AM worked on the
study design and methods. SF was responsible for data analysis. AK and
AM supervised analysis while FG and IJP provided interpretive input. SF
wrote the paper and all authors critically reviewed and approved the
final manuscript.
Competing interests
The authors declare that there are no conflicts of interest.
Consent for publication
Not applicable.
Ethics approval and consent to participate
Not applicable.
Author details
1Department of Epidemiology and Public Health, University College Cork, 4th
Floor, Western Gateway Building, Western Road, Cork, Ireland. 2Department
of Economics, Aras na Laoi, University College Cork, Cork, Ireland.
Received: 21 June 2016 Accepted: 22 December 2016
References
1. Beaglehole R, Bonita R, Alleyne G, et al. UN High-Level Meeting on
Non-Communicable Diseases: addressing four questions. Lancet.
2011;378(9789):449–55.
2. WHO. Global action plan for the prevention and control of
noncommunicable disease 2013–2020. World Health Organisation; 2013.
http://www.who.int/nmh/publications/ncd-action-plan/en/. Accessed 23
Feb 2016.
3. Bloom D, Cafiero ET, Jané-Llopis E et al. The Global Economic Burden of
Noncommunicable Diseases. Geneva: World Economic Forum; 2011. http://
www3.weforum.org/docs/WEF_Harvard_HE_
GlobalEconomicBurdenNonCommunicableDiseases_2011.pdf. Accessed 22
Feb 2016.
4. Chaker L, Falla A, van der Lee SJ, et al. The global impact of non-
communicable diseases on macro-economic productivity: a systematic
review. Eur J Epidemiol. 2015;30(5):357–95.
5. WHO. Obesity: preventing and managing the global epidemic: Report of a
WHO Consultation. (WHO Technical Report Series 894). World Health
Organisation; 2000. http://www.who.int/nutrition/publications/obesity/
WHO_TRS_894/en/. Accessed 22 Feb 2016.
Fitzgerald et al. BMC Public Health  (2017) 17:49 Page 9 of 10
6. Signal LN, Walton MD, Ni Mhurchu C, et al. Tackling ‘wicked’ health
promotion problems: a New Zealand case study. Health Promot Int.
2013;28(1):84–94.
7. Trogdon JG, Finkelstein EA, Hylands T, et al. Indirect costs of obesity: a
review of the current literature. Obes Rev. 2008;9(5):489–500.
8. NICE. Behaviour change: the principles for effective interventions. National
Institute for Health and Care Excellence; 2007. https://www.nice.org.uk/
guidance/ph6. Accessed 21 Feb 2016.
9. Capacci S, Mazzocchi M, Shankar B, et al. Policies to promote healthy eating
in Europe: a structured review of policies and their effectiveness. Nutr Rev.
2012;70(3):188–200.
10. Chu C, Breucker G, Harris N, et al. Health-promoting workplaces—international
settings development. Health Promot Int. 2000;15:155–67.
11. Geaney F, Kelly C, Greiner BA, et al. The effectiveness of workplace
dietary modification interventions: a systematic review. Prev Med.
2013;57(5):438–47.
12. Smith SA, Lake AA, Summerbell C, et al. The effectiveness of workplace
dietary interventions: protocol for a systematic review and meta-analysis.
Syst Rev. 2016;5(1):20.
13. Engbers LH, van Poppel MN, Chin A, Paw MJ, et al. Worksite health
promotion programs with environmental changes: a systematic review. Am
J Prev Med. 2005;29(1):61–70.
14. Maes L, Van Cauwenberghe E, Van Lippevelde W, et al. Effectiveness of
workplace interventions in Europe promoting healthy eating: a systematic
review. Eur J Public Health. 2012;22(5):677–83.
15. Ni Mhurchu C, Aston LM, Jebb SA. Effects of worksite health promotion
interventions on employee diets: a systematic review. BMC Public Health.
2010;10:62.
16. Thorndike AN. Workplace interventions to reduce obesity and
cardiometabolic risk. Curr Cardiovasc Risk Rep. 2011;5(1):79–85.
17. Geaney F, Scotto Di Marrazzo J, Kelly C, et al. The food choice at work
study: effectiveness of complex workplace dietary interventions on dietary
behaviours and diet-related disease risk - study protocol for a clustered
controlled trial. Trials. 2013;14:370.
18. Geaney F, Scotto Di Marazzo J, Kelly C et al. Food Choice at Work SOP.
Department of Epidemiology and Public Health. Cork: University College
Cork; 2013.
19. Thaler RH, Sunstein CR. Nudge: Improving Decisions about Health Wealth
and Happiness. New Haven: Yale University Press; 2008.
20. Drummond M, Sculpher M, Torrance G, O’Brien B, Stoddart G. Methods for
the Economic Evaluation of Health Care Programmes. 3rd ed. Oxford:
Oxford University Press; 2005.
21. Frick KD. Microcosting quantity data collection methods. Med Care.
2009;47(7 Suppl 1):S76–81.
22. Raftery J. Costing in economic evaluation. BMJ. 2000;320(7249):1597.
23. HIQA. Guidelines for the Economic Evaluation of Health Technologies in
Ireland. Health Information and Quality Authority; 2014. https://www.hiqa.ie/
publications/guidelines-economic-evaluation-health-technologies-ireland.
Accessed 19 Mar 2016.
24. HSE. January 2016 Revised Consolidated Payscales. Health Service Executive.
Department of Health. Dublin; 2016. http://www.hse.ie/eng/staff/Benefits_
Services/pay/. Accessed 20 Mar 2016.
25. Department of the Taoiseach. Revised RIA Guidelines: How to conduct a
Regulatory Impact Analysis. Dublin; 2009. http://www.taoiseach.gov.ie/eng/
Publications/Publications_Archive/Publications_2011/Revised_RIA_
Guidelines_June_2009.pdf. Accessed 19 Mar 2016.
26. CSO. Earnings and Labour Costs Q3 2015. Central Statistics Office;
2016. http://www.cso.ie/en/releasesandpublications/er/elcq/
earningsandlabourcostsq32015finalq42015preliminaryestimates/.
Accessed 19 Mar 2016.
27. Higgins ST. Behavior change, health, and health disparities: an introduction.
Prev Med. 2014;68:1–4.
28. Hollands GJ, Shemilt I, Marteau TM, et al. Altering micro-environments to
change population health behaviour: towards an evidence base for choice
architecture interventions. BMC Public Health. 2013;13:1218.
29. HSA. Workplace Health and Well-Being Strategy: Report of Expert Group.
Health and Safety Authority. Dublin; 2008. http://www.hsa.ie/eng/
Publications_and_Forms/Publications/Occupational_Health/Workplace_
Health_and_Well-Being_Strategy.pdf. Accessed 23 Feb 2016.
30. Geaney F, Kelly C, Di Marrazzo JS, et al. The effect of complex workplace
dietary interventions on employees’ dietary intakes, nutrition knowledge
and health status: a cluster controlled trial. Prev Med. 2016;31(89):76–83.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Fitzgerald et al. BMC Public Health  (2017) 17:49 Page 10 of 10
